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Introduction
• ETEC Problem

– Military
– Travelers
– Infants in developing countries

• Many ETEC Vaccine Efforts Underway
– Commonalities: Focus Virulence Factors- CF and LT
– Differences: Delivery Vehicles, Routes Immunization

• Oral PLGA Microspheres 
• Skin Patch (Transcutaneous) Immunization
• Intranasal Immunization
• Injection (Intramuscular) 



Knutton et al (1989) Infect Immun 57, 3364



BACTERIAL ENTEROPATHOGENS
Saudi Arabia Oct-Dec 1990

Hyams et al (1991) NEJM 325, 1423



COLONIZATION FACTOR DISTRIBUTION
From U.S. Troops

Egypt 1989 Saudi Arabia 1990



Release and Degradation from Conventional Microspheres

Cumulative Release

Residual Polymer

P e
rc

en
t

100-

0-
Burst Lag Log



Release from 12K Polymer Microspheres



Cloning and Process Development  
Seed Bank Preparation

Fermentation
Filtration
Precipitation
Microencapsulation
Fill

PRODUCTION OF CS6 FOR ANIMAL AND 
HUMAN STUDIES



Microencapsulation of CS6 by Solvent Evaporation

MeCl2PLGA

Sonify CS6

MeCl2 Saturated
6% PVA

Homogenize

Mix at 8-15oC 30 Minutes 8 Liters 0.07% PVA

Mix at 20-25oC 3-4 Hours Harvest by Centrifugation



deLorimier et al (2003) Vaccine, in press



Human Musosal Response to CS6 After Oral Infection, 
and Immunization with Microspheres and Skin Patch
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Katz et al (2003) Vaccine 21, 341



Microencapsulated ETEC CS6

• Demonstrated in Animals and Humans
• cGMP Manufactured 
• Safe
• Immunogenic: Serum and Mucosal Responses
• Comparable/Better Responses than Challenge     

(likely protected)



The Army PLGA Microsphere System

• Applicable to Cationic, Neutral and Anionic 
Molecules

• Programmable Release Up to 100 Days (including 
burst free)

• Complete Dissolution of Polymer Upon Release
• Can be Buffered to Preserve Biological Activity 
• High Loading Efficiencies
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